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Documents
January 2019 - Document bhaﬁg&é'%]b

Full document details: UKCAA CAP1740 2019


http://www.avadocuments.com/doc/ukcaa-cap1740-2019
http://www.avadocuments.com/doc/ukcaa-cap1740-2019

CAP 1740 Glossary

O/H Overhaul

OOP Out of Phase

PMR Permit Maintenance Release

SOAP Spectrometric Oil Analysis Programme

TCH/DAH Type Certificate Holder / Design Approval Holder

TSO Technical Standard Order

UK CAA United Kingdom Civil Aviation Authority
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CAP 1740 Introduction & background

Introduction & background

In the early days of aviation, owners and engineers concerned with in-flight failures and
component reliability developed Maintenance Schedules to help prevent costly
occurrences. What to maintain, when to maintain and how to maintain, were and still are
key to the content of Maintenance Schedules and form the basis of the modern
Maintenance Programme. The schedule of tasks (what, when and how to maintain)
together with a set of rules relating to how that schedule is to be applied is collectively
referred to as the Maintenance Programme. When approved by the CAA, the document is
commonly referred to as the Approved Maintenance Programme. The rules and
procedures referred to, include but are not limited to a certification statement by the owner
/ continuing airworthiness management organisation (CAMO), content and revision control,
procedures for variations, procedures for periodic review, details of the aircraft and its
major sub-components, repeat mandatory requirements applicable to the aircraft and so
on. Only when accompanied by the rules above can the schedule be considered a
programme.

BCAR Section A3-7 require Maintenance Programmes for certain categories of aircraft to
be approved by the UK CAA. This approval can take the form of a direct CAA approval or
an approval issued by an A8-25 (hereafter referred to as CAMO) organisation with indirect
Maintenance Programme approval privileges (hereafter referred to as an Indirect
Approval). The groups of aircraft operating on a BCAR A3-7 Permit to Fly that require an
approved programme are as follows:

" Any aircraft with an engine (single) horsepower of greater than 450hp or;
. Any aircraft with multiple piston engines or;

. Any aircraft with a turbine engine (single or multiple) or;

= Any aircraft classified as complex (BCAR A8-25 Supplement 2) or;

. Any aircraft operated in accordance with an approval issued by the CAA.

From 2019 (related to the issue of a Mandatory Permit Directive), any aircraft issued with a

UK CAA Permit to Fly and included in one or more of the groups specified above will have

stated on the Permit to Fly that the aircraft must be maintained in accordance with a CAA

Approved Maintenance Programme. For aircraft already on the register with an existing

Permit to Fly, the Permit will be re-issued during a transition period with the same wording

applied. At that point, maintenance of applicable aircraft will be in accordance with an

Approved Maintenance Programme either by direct approval from the CAA or indirect

approval by an appropriately approved CAMO. Where programmes have been previously
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CAP 1740 Introduction & background

“Accepted” by the UK CAA, for the purpose of the BCAR requirement these programmes
should be reviewed and submitted for approval by either the CAA or by indirect approval
via A8-25 CAMO.

Unless amended to reflect the manufacturers requirements and individually approved by
the UK CAA, any existing generic programmes i.e. Light Aircraft Maintenance Schedule
(LAMS CAP411/412) are not considered as approved. The requirement does not apply to
twin engine aircraft under the oversight of the LAA.

This document is intended to give guidance for the compilation of a Maintenance
Programme that will satisfy the CAA for approval. It can be used with the UK CAA
template maintenance programme or as general guidance to produce a standalone
maintenance programme in a format chosen by an individual or organisation.

Although this document details a basic process to compile a programme (Part A), the CAA
acknowledges that there are other ways to achieve compliance with the requirements,
such as but not limited to:

" A group of like-minded owners forming a group programme for aircraft of the
same type.

. Owners / Operators approaching an approved organisation to place the aircraft
on an existing programme.
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Part A Compilation of a Maintenance Programme
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CAP 1740 SECTION 1: Creating a Programme

SECTION 1
Creating a Programme

Compiling the Basic Schedule of Tasks

1.1 Irrespective of the aircraft origin, the usual place to start when considering the
maintenance required is the organisation responsible for the aircraft design. In
the case of ex-military aircraft, it could also include the uniformed service
documents from its operational service (e.g. Air Publications). For conventional
manufacturers of General Aviation Aircraft, this information can generally be
found in Chapter 4 & 5 of the Service or Maintenance Manual. The same
principles apply to the maintenance of the aircraft, engine(s), propellers and
equipment.

1.2 These documents will usually answer the question of what, when and how to
maintain by providing some form of task list specifying the work to be done, the
frequency and to some extent how to accomplish it. This information forms the
basis of the maintenance schedule of tasks.

1.3 In some cases where no maintenance requirements could be defined, the CAA
may have approved via the AAN (Airworthiness Approval Note) the use of the
CAA Light Aircraft Maintenance Schedule (LAMS). In this case, the document
would form the basis of the programme to be approved, but would need to
recognise manufacturer’'s recommendations for the aircraft, engine, propeller and
equipment, in accordance with the rules of CAA LAMS and submitted for formal
approval

CAUTION The data used must be the latest applicable data. Applicants should be
careful to apply only data that is applicable to the aircraft covered by the
programme and have in mind that the most up to date version of any
manual, may not be the latest applicable data. For instance, if the
programme is for a Mk2 aircraft, and the latest manual for that aircraft
covers the Mk7, then the applicant may need to find an earlier revision that
fully reflects the effectivity of the aircraft.

Some manufacturers split the maintenance requirements into different
chapters or manuals, so care should be taken to ensure that the full
maintenance requirements are captured in the schedule. As an example,
some manufacturers have produced a separate Lubrication Programme.

14 As data will be obtained from several manuals, there will be a collection of tasks
to be accomplished at varying intervals. These intervals can be based either on
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SECTION 1: Creating a Programme

1.5

1.6

1.7

1.8

flying hours, flight cycles or calendar time and sometimes there are combinations
of these. It is quite often inconvenient to take each task as it comes and
accomplish it; it is usually expedient to parcel the tasks into packages of work
that can be carried out when it is convenient to do so, but at a frequency no less
than the recommended manufacturers intervals.

The general rule that can be applied for compiling work packages is that tasks
can quite often be performed earlier than when recommended. They can only be
carried out later with agreement of the CAA and only in exceptional
circumstances.

So, for tasks that have more than one frequency in terms of flying hours and
calendar time, then the event that occurs first is normally the governing one.
Notwithstanding the above, where a threshold for an initial structural inspection is
defined, this will be based on analysis of when a defect is likely to be apparent
so calling such a task early is not desirable.

From the work described above is derived the check cycle (e.g. Daily / Minor /
Annual / Major or often referred to as letter or flying hour checks). For most
Permit types, the check cycle is largely already defined in the manufacturers
programme therefore the organisation of tasks into packages is generally already
substantially complete. In some cases, it may be appropriate to simply cut and
paste those tasks into the maintenance programme, saving both time and
avoiding the risk of transcription errors.

Note also that there will often be tasks that are called up outside of the check
cycle. These tasks are referred to as Out of Phase or OOPs. These can be
performed out of phase or at the interval reduced to align with the check cycle.

CAUTION Because OOPs tasks run outside of the check cycle, it makes them more

1.9

1.10

prone to being missed.

Where multiple aircraft are included in the same programme, it must be clear
which tasks are applicable to which aircraft or stated that tasks are applicable to
all aircraft unless stated otherwise. In any case, the applicability of tasks must be
clear to the maintainer. Identifying applicability of tasks allows multiple aircraft of
the same type to be covered by a common programme, even in cases where
different engines are installed.

An example of a typical task level entry in a Permit Aircraft maintenance
programme is as follows and the programme also incorporates the ability to be
used as a check work card with sign offs for the Mechanic and Inspector. The
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CAP 1740 SECTION 1: Creating a Programme

entry shows an hours-based task set at 100 hours applicable to all aircraft listed
on the programme.

Iltem |Description Frequency / Applicability |Mech Insp

72a |Service the NLG oleo with |100h

DTD 585 & Nitrogen All

1.1 The schedule of tasks should encompass maintenance related to the entire
aircraft including its systems and equipment including but not limited to:

= Preparation for flight i.e daily or before and after flight servicing (carried out
by engineering staff)

= Airframe & Systems

= Engine(s)

= Propeller(s)

= Avionics, Electrics and Instrumentation
= Emergency Escape Systems

= |nstalled Components

= Role Specific Equipment (e.g. safety equipment/smoke generator/bomb
doors)

1.12 Turbine Engine Maintenance and the complexity of these units in some cases
may require a different method of management with shop visits requiring a task
level defined and agreed scope of work. On-wing Health monitoring may include
regular oil analysis (SOAP), magnetic plug inspections and borescope
inspection. Modules or individual engine parts may have separate lives,
generally hot sections being shorter than cold, and Rotating Parts may have
finite cyclic lives. Special attention should be paid to ensuring the maintenance
for such engines is understood with regard to maintenance task requirements,
control of life limited parts and modification status. The above must be
comprehensively reflected in the maintenance programme.
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SECTION 2
Customising a Programme

Consideration of Utilisation

2.1 When creating the original maintenance requirements, the aircraft manufacturer
and/or military operator may have based it on an expected utilisation controlled
by flight cycles or hours only. Most ex-military aircraft operated privately have a
significantly lesser utilisation than the assumptions upon which the original
programme was based.

2.2 As an example, see the below showing a task required by the original schedule
based on flying hours. The example makes the comparison between a military
aircraft flying 250h per year and the private use of the same aircraft operating 25
hours per year.
Military Service Utilisation: 250h per year
Task Interval: 1000h
Years to Interval 4 years
Civil Use Utilisation: 25h per year
Task Interval: 1000h
Years to Interval 40 years

2.3 In this case and in the absence of a low utilisation programme from the
manufacturer, it would be entirely appropriate to add a calendar backstop to the
programme to ensure that the programme remains valid for the aircraft and its
anticipated utilisation. A typical presentation of a calendar backstop may be as
follows:

Item |Description Frequency / Applicability |Mech Insp
72a |Service the NLG oleo with |[100h / 12m
DTD 585 & Nitrogen
All

24 Care must be taken to fully understand the assumptions for utilisation upon
which the original programme was based before transcribing them into the task
list.
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CAP 1740 SECTION 2: Customising a Programme

2.5 In the absence of the manufacturer, the applicant should review the tasks that
may be affected and consider if left as they are, will the maintenance tasks be
effective at preventing the condition they were put in place to prevent throughout
the entire task interval? Will the aircraft be maintained airworthy with the degree
of certainty intended by the manufacturer? Some examples of where degradation
over time maybe an issue, are as follows:

= Degradation of rubber compounds (especially in fuel and air systems)
= Degradation of lubrication properties (engine oils / gearbox oils)

= Degradation of structure through corrosion

= Degradation of system components due to wear / inactivity

= Loss of lubricants over time from gearboxes / hubs

= Degradation of system fluids i.e. hydraulic fluids particularly if exposed to
overheat, water ingress or poor maintenance practice

= Degradation of wooden structures and fabric coverings

2.6 By way of summary, it is clear from the way permit aircraft are operated that in
many cases the actual utilisation of the aircraft is very low — often less than fifty
hours per year. In addition, the history of these aircraft can include extended
periods parked or in storage. This does not reflect the expected utilisation upon
which a manufacturer may have developed an outline schedule of inspections. In
practice, there is a danger that critical inspections or servicing tasks may be not
be accomplished for a number of years simply because they are based on flying
hours, with no calendar backstop and the utilisation is far less than that the
assumptions made when the schedule of tasks was conceived.

2.7 The maintenance schedule for the aircraft must be reviewed and amended to
take account of the utilisation and type of operation. Task intervals originally
specified in flight hours should be reviewed and where necessary converted to
appropriate calendar periods. These tasks should be reviewed on a regular basis
to ensure that the task content and interval remain applicable and effective. The
aim should be to end up with a programme that provides balance between the
low utilisation and the likely onset of deterioration and failure.

CAUTION Several incidents / accidents have been attributed to low utilisation not
being reflected in the aircraft Approved Maintenance Programme. The
introduction of calendar-based time limits, where appropriate for the aircraft
utilisation helps prevent accidents and incidents in the future.

2.8 The anticipated utilisation must be specified in the programme along with a
tolerance. Operation outside of that tolerance should initiate a review_to ensure
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the maintenance programme remains effective. Whilst in commercial operations
the tolerance is often expressed as a percentage, consideration should be given
to using a “window of hours” as with already low utilisation, a relatively high
percentage will not provide much flexibility. The key here is striking a balance
between flexibility and the effectiveness of the Maintenance Programme.

Operational Conditions

29 The area of operation is important consideration, for example operating over salt
water may require special tasks such as engine compressor washes and other
maintenance, to be done on a more frequent basis. Similarly, operation in sandy
areas or off rough strips may affect the tasks required. Additionally, where an
aircraft is used for aerobatics, this may also impact the required maintenance
and should be reflected in the programme. An operating base in coastal regions
may also impact the structural inspection requirements.

Modifications and Repairs

2.10 Where an aircraft has been repaired, the repair data from the manufacturer or
design organisation may require repeat inspections of the repair at certain
intervals. These tasks must be included in the programme.

2.1 Where an aircraft has been modified, the modification data may specify certain
maintenance to verify the airworthiness of the affected system or component.
Typically, these are referred to as Instructions for Continued Airworthiness (ICA)
and must be incorporated into the programme where applicable. This may also
include modifications derived from manufacturer’s instructions such as Service
Bulletins.

212 It is worth noting that there may be maintenance requirements for systems that
have been modified to render them permanently inoperative, in part or in whole.
Examples include inert ejection systems, bomb doors, deck arresting hooks.
Where systems are retained for historic purposes but are inoperative, care must
be taken to consider any required maintenance related to them (e.g. security of
installation or maintenance related to interface with other systems or structure).
This may be specified in any associated approved modification.

213 Where tasks are applicable to modifications or repairs that are not embodied on
all aircraft covered by the programme, the applicability of the task needs to be
indicated. An example of such an indication is as follows:
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CAP 1740 SECTION 2: Customising a Programme
Iltem |Description Frequency / Applicability |Mech Insp
72a |Service the NLG oleo with |[100h / 12m
DTD 585 & Nitrogen All
72b |Check the NLG oleo 50h
extension Al
73 Replace NLG oleo seals |200h
(aircraft with AF mod) G-ABCD

Mandatory requirements

2.14

Certain mandatory requirements are specified by the manufacturer and must be
included in the Maintenance Programme. In series civil aircraft these include
Certification Maintenance Requirements and Airworthiness Limitations. As this
terminology is not normally used in Military Aircraft documentation, the general
concept is that if the manufacturer sees fit to single a task out as mandatory or of
airworthiness significance, this must be annotated in the Maintenance
Programme. When considering variations or escalations, these tasks can
generally not be varied or escalated without CAA approval. An example of how
this can be shown in the maintenance programme is as follows:

Item

Description Frequency / Applicability |Mech Insp

72a

Service the NLG oleo with |100h / 12m

DTD 585 & Nitrogen All

72b

Check the NLG oleo 50h

extension
All

73

Replace NLG oleo seals |200h

(aircraft with AF mod) G-ABCD

*MPD 2017-24*

2.15

Where the AAN specifies tasks to be performed as a condition of the aircraft
airworthiness certification, those tasks must also be added to the maintenance
programme.
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2.16

217

2.18

2.19

Repeat mandatory requirements resulting from Mandatory Permit Directives
(CAP 661), Airworthiness Directives and CAP 747 Generic Requirements must
be included in the Maintenance Programme. Notwithstanding the above, records
of compliance with the maintenance programme repeat mandatory requirements
can be demonstrated elsewhere, for example, a CAMO run computer system
controlling the mandatory requirements. The key to this provision is
demonstrating acceptable control over those repeat requirements.

Repetitive mandatory requirements (ADs / MPDs / GRs) must be applied as
applicable to the aircraft, engine(s), propeller(s), components and equipment.

Single action or one time ADs / MPD / AMOCs must be accomplished and
recorded in the aircraft records, however, on the basis that there is no repetitive
requirement, they do not need to be listed in the Maintenance Programme.

Where an Alternative Method of Compliance (AMOC) is accepted by CAA,
scheduled inspections, Life Limited tasks or other Instructions for Continued
Airworthiness (ICA) should be included in the programme. It is important that the
source of a task included in the programme, derived from an AMOC, MPD or
otherwise of a mandatory nature is maintained, kept special, so as not to be
inadvertently exceeded if variation is considered for a package of maintenance.

Scrap Life / Overhaul Life / Ultimate Airframe Life

2.20 Where the aircraft is limited by an ultimate life, usually expressed in hours or
cycles, this must be specified in the programme.

2.21 Where components are limited by an ultimate life or an overhaul / off wing
maintenance limitation, usually expressed in hours, cycles or calendar time, this
must be specified in the programme. Examples include but are not limited to
vacuum pumps, hoses, fuel system components, gearboxes, pressure vessels,
escape system cartridges, engines, propellers.

2.22 The list must include basic detail of the work required (e.g. 500h inspection,
overhaul, scrap).

2.23 Examples of typical presentations of this information in a maintenance
programme is as follows:
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CAP 1740 SECTION 2: Customising a Programme
Iltem |Description Frequency / Applicability |Mech Insp
83 Overhaul Engine 1500h / 15y
All
84 Replace rotor head 1500h / 15y
(scrap). All
85a |Remove crew O2 cylinder |10y
ot ongon
86b |Perform crew O2 cylinder |5y
hydrostatic test (steel) G-ABCA. G-ABCF
87 Perform 500h inspection |500h
of Magnetos All
2.24 Note that CAAIPs (CAP562) Leaflet 70-80 has been developed to provide

continuing airworthiness recommendations for the management of engines
against potential calendar time related deterioration. This is particularly relevant
to certain categories of non-EASA aircraft types where the product is no longer
actively supported by the engine manufacturer. If the Original Equipment
Manufacturer (OEM), does not provide any recommended calendar time
between overhauls, under a low utilisation operation regime, this can result in an
engine remaining on wing for a protracted period before removal for workshop
strip/overhaul under the TBO limit (in hours or cycles run). The leaflet provides a
framework of generic best practices as examples of how to allow ageing engines
to continue to operate with acceptable standards of continuing airworthiness and
where applicable should be reviewed in the context of ageing engines.

Fatigue Life Monitoring

2.25

2.26

If the aircraft is subject to fatigue life monitoring, a defined fatigue index (FI) or
flight hour factoring based on aircraft use, the rules/calculations associated with
the applicable system should be defined or referenced in the maintenance
programme.

Source data may include information published by the manufacturer, content
from military maintenance schedules, F700 or specified in the aircraft AAN.
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2.27

Items subject to fatigue monitoring and ultimate fatigue life limitations shall be
included in the maintenance programme

Parking and Storage

2.28

2.29

2.30

2.31

2.32

2.33

Within the Permit to Fly fleet, there are many aircraft that operate throughout the
year, and conversely many aircraft that have a seasonal peak with little activity
during the colder months. Parking of the aircraft is sometimes outside in the
elements, sometimes in a hangar and on occasion with little distinction between
parking and long-term storage. The method and duration of parking / storage is
clearly key to preventing deterioration effects on the aircraft and it's components.
In the wrong conditions and without adequate care, periods of extended inactivity
can be more damaging to the aircraft than the effects of high utilisation.

With the above in mind, the Maintenance Programme should specify what
maintenance is required during these periods of inactivity. Typically, the
expectation is that some form of preventative maintenance shall be performed
after a certain period such as engine runs / moving the aircraft on its wheels,
lubrication etc. The requirements should be specified in the Maintenance
Programme along with the threshold and intervals for carrying out such activity.

Where longer term storage is required, the threshold should be specified where
the aircraft moves from parking to storage. In a manner similar to parking, the
Maintenance Programme should specify how the aircraft is put into storage, how
that storage programme is maintained and how the aircraft is removed from
storage in order that it can be returned to service.

Where the manufacturer specifies requirements for parking and storage, these
should be reflected in the Maintenance Programme. With regard to engine
storage (installed and off wing), in the absence of manufacturers specifications
for this activity, CAAIPs (CAP562) Leaflet 70-10 provides acceptable details
relating to engine storage procedures.

Where specific parking / storage requirements were specified on the AAN or by
the manufacturer, these must be reflected in the Maintenance Programme.

When considering this subject, the question to ask is for the period of storage or
parking, what maintenance will be required to prevent the condition of the
aircraft, components and installed equipment from deteriorating?

Documents

January 2019

Document bh’gggg Wb

Full document details: UKCAA CAP1740 2019


http://www.avadocuments.com/doc/ukcaa-cap1740-2019
http://www.avadocuments.com/doc/ukcaa-cap1740-2019

CAP 1740

SECTION 2: Customising a Programme

UK CAA Additional Requirements & Specifications

2.34 There are UK CAA Specific Maintenance Requirements that need to be
considered as follows:
Iltem |Description Frequency / details
1 Aircraft Battery Capacity Test — Maintenance / Replacement |Lead Acid 3m
in accordance with manufacturers data. In the absence of |Ni-cad 4m
any requirements, bench check / capacity test as follows:
Note: requirement applies to an aircraft where electrical system is essential for
continued safe flight
2 Flexible Hoses — Maintenance / Replacement in accordance | Pressure Test6yr
with manufacturers data. In the absence of any from new -
requirements, pressure test as follows: 3 yrs. thereafter
3 Emergency Equipment & Escape Provisions, Maintenance, |As detailed and
Stowage and Expiry in accordance with the manufacturers |required.
recommendations. First aid kits if required to be checked
every 12 months. In the absence of manufacturer
recommendations, emergency hatches and doors to be
checked every 6 months.
4 Pressure Vessels — Maintenance / Replacement in EASA SIB 2015-11.
accordance with manufacturers data. In the absence of any
requirements, EU standards to be applied.
5 Fuel / Oil System Contamination Checks — Consumable At uplift and prior to
fluids and gases uplifted prior to flight shall be of the correct |flight.
specification / free from contamination and correctly
recorded. Fuel system water drain checks to be performed.
6 Seat Belts — Maintenance / Replacement in accordance with | Not exceeding 6
manufacturers data. In the absence of any requirements, months.
seat belts and harnesses shall be subject to detailed visual
inspection (DVI)
7 Maintenance related to the application of ETSO / FAA TSO |As required.
for equipment
8 Maintenance Related to Mode S / ADS-B Surveillance data |As required
items (as applicable)
9 Review of CAP 562 and CAA Specifications for applicable |As required
items
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CAP 1740 SECTION 2: Customising a Programme

Interval Escalations

2.35 Following a period in operation it may be noticed that a particular inspection is
carried out routinely and no faults are ever detected. Providing data supporting
this can be presented to the CAA, it may be possible for the task frequency to be
reduced, such that the task is carried out less frequently. The key to this is the
supporting data and it should be noted that in itself, lack of findings on a
particular inspection may not in all cases be justification for escalation and
certain categories of task may not be considered for escalation at all.

2.36 In all cases the CAA must be satisfied from the data submitted that an
acceptable level of safety can be maintained with the adjusted frequency.

2.37 Any escalated tasks must be declared when making application for approval and
changes should be made in an incremental and controlled manner.
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